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( c K * t ^ «l * ^ ? *s > ■ ^ as « fl fPJj K , «b *■[*]( c « PM L 

fz 2 mwmmv^mft- i fcfoeai »s k i ©fc i ft 

^-ttooc^t- ^1*9 5 J: *9 , z.n 
iiiflLoo±|ElllteWco(**|fi]^«Ens rf to go «fg ix & 

1 — 2 (nmnjy^mm Lit * — — & \ m mesa* 
[0001] 

[ H W co jr £ JS f|f f> [Br ) t^m(0^-^^-\-iy\m 

nnsSftSSifitt > w is i ^ v V s > co ta t] & rftj _t 
^ r> ^ > ^ ^ l , late s ft k 5 * KWffl -t- 

[0 0 0 2] 

[ffi#tf>ftfft] ^v^^cotU^^^fi^^^-r^ti^: 

n' 1 (r.p.m.) COjSSX'IUIk L. ±E*&«iI*&£ii LT 40 

[0003] 12-3(1 — tf^* — v^co 

lWSr^Lt^S. z\<n# — 7^^-\r — v^'*l #*;dfcK 

1 ^jsa-rswaitwj: 9 s mrM2(D— *tg (gi2 6ofc 

HI) KH^Lfc^-fcrva^EteSitSo :«fctt2 
cOIe]sRkI1 ^^leJte#2c/^iii^ (IH2ro6«) CKL 
Tc-f 4 irfS^ V) , ~ <7M 4 /j^xU/fcPg 5 [*3 



tort«jtd±tBiHite« 2 i^^xi^fei^ l/c^^^ *) m^: 

i^^il 9 ^fto^i 1 0 dr s ^JS®ill*I*tW.ii 1 1 
^"-r 5 1 2 s r H b ^*fetAii 9 t F^ft^Lil 1 1 t 

(Dm^mw^t£^mihntzmwmco^i 3, 1 3>^r 

f/ffliL^. rHb^ii 3 N nil Rattt<^tftl*S 
1 4\zWtrttc-mk<Dtfsr y V 1 5^]C, -ttU^tb 1 fi-f 

«i 4 coEfi^^iffis^rto^ i o^i ymm-rz, 
[0005] -com^m-. m~(o^m^:7^ 8^3^ 

^^6W— «SFS (HI 2 — 3 cofeiffias) l:rt«t5t* 
J: 9 . nco[H]te^ 2 co^^^^itS^^:/^^^ 

^6{c*tu [Hi^gft{c^L-cv^o -77, ±fe^r: 
8E[i]e«2^te*«*c^.*KHSi-5* : (-«t «9 s ^60[e]iK 

<u 2 <Dffij»ep ^ ±Ei»g:^^ ^ v > # 6 m u , ©ess 

t^LTt^ e X, ±E^— . gl(Olit7, 8^ 
fltfig-T 5 lfcho^Mfci 0. 10P1 EEJBIi^i 6(11 

b^ttl 0, 1 Q <DK\t^Zttfa^Z!&mzZfr*:tift 
JESRi 7, I7^^^t rn6PWm±Hi7. 1 
7[^rb<oBB^±EfEjfiltf*ai 6^Lti/^ a fi^o 

*fnI«ra!^Lfett* (#E*a^i±- (DB) ^} "Cffi^ 

[0 0 0 6] Ml-, JitS^S^^^^^e & titotb frlr — 

M:gitt7^u^ 2 Otrj: 19 SWSr|»**nr, ± 
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# ^>- ^6 S:^ai-t--5i:*t-. -kElsMEW 2 ^tslfeCS 
^5. JEM, ±|5BcBB^rpl2 l (ciH*5iiitLfciH»jftro 10 

— ffBtt. _bis^**i otci»SE-r-5jfjE»i r^mtt^y 

X/U?L 2 2 jink, JbfES — ^EE-BlS 7 SrfflFRft-rSrtdi 1 

-T£ 0 rco«jcLrS— 7 trills ii*tt^ffl* 

^mRvmmLX^h, #iftn 2 3 J: ^ffi^tt^o 
[ 0 0 0 7] isk ia^co0»Jtf>*g\ (fea^^^eta 
rtJ^ffiirK— . mucous: 7 , 8 co^ffi <t cofHtc 

T, w^b#HCIBffiPpB 2 4, 2 4 t^t±EiH?t»^«rfc 
£iX"C*5 «9 , Ji|ElHlte*li 2 cq[eI<£KX<5 < JSftco««* 

fc^r— 8^"W:«t^I^U6 0 ^60 

> K lx i 1 ^ > ^ 60 ^ Jl ffi > CO H ICRR 

!M1 ^ IW £ K « 1\ - ^> BC M ^Bfl*Ji*^ai«-P»» t? « fc 
i-*t^J; { 9 , isl<cfWiwiH]iK^K^<S»^i*SES:iaSo 

x , zcow. va ^ ra ( - at 9 & * ti it m m aco— sb^jiE^ 

[ 0 0 0 8] 

^GOft«u&5 % ±E*-\ Sg~60^ttS7, 8KA9i£ 40 

Zlco^Wig: 7 , 8KA9&tr**S&Jt^5fttc, lixt 
^ — 7jf ^ — is is? 1 Brtllctt^v^V 

[ 0 0 0 9 ] ^ IT, ±5Eco«*»/h>iaft^±ESB 

S2^iWS7, 8KA»3i&^ 3 N 1 3 CO 

ifEOM *MMI Lit 9 i i 1 v) so 



flMftitt 9 &t/rt*tttol i i u:ie*fc^JEft«wtSfSa ? £ i: 

^T^i+^TTinirr 1 COifcfailHlte Ufc»^tC, ±E£ 

Y> , ±E^— rf?^^ — ^^cofSfitt&UfWAtt^ 
BTt5l>, if* L < 
[0010] - w«>i^a5^S:BSihi--<< > »B¥ l 1 
- 8 0 9 2 3 ^Si©LiI 9 t^^mWlM 1 1 t 

13, 13 (T)fcM^ h<F>0 -1b<0'p-t£ < t hi*ttlfr<n 

^K*aa(73S!S*Hvi 0 0 0Wli:g< i"S5i*^E« 
3,13 cD^WiWn t ftmVtft 9 2SLt>'^^fLiI 1 1 t ^ 

*f*i- 5 co^-ett, ±E«fl5cofi«*iiaixr t ±E*« 
[ooi i ] x, , i^^iit 7, 8 

JiEIhI^W 2 ^[Hje^l-fcW^^-f JiE^^v^v^/u 
^iffi#5i$7, 8(c^igiA^n^< Pifit- 
h y— ^y^j&s^i: 5 >bn^^ D ^co#^-, 

7, 8/jv JiE[l!te*2&O t wtLtC@£Lfcta5«-^«tt 
I-S^5#. _bE^ V^v^-f /u^SI^ 3A*7X^vv^^^ 

«9 , ^(i 0 :tib«frl 7 , 8coiS^tt?5 s ig;Ti~SlR 

[0012] 

[ KM ^ » ft S tb <d # a ] * 5§ ^ co ^ - ^ - ^ 

— tj? -F- ^ - ^ ffl [site t p« , — iasB tc ^ - 

60 * IK £[5 £ , -ir— > ^rt t-H ct fciWlS^^ W> VMoo 

#^f^)^^ff^ l/c 2 fflBfteatcismfc 1 »^ 

p;] ^ - ^ ^ ^ — -v ffl TeI fe X ^ K i c ^ T ( i , ± E 

^60 * t ^mmm & , ±tB^te^^ ^ Sraffl * too - 
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[0013] X, 1 ^fct* L < (1, JiEISCittcO^fflfflS 

Sf £ L < fl, ±K 1 jfcfcolsd* i9 ttS & 3E**S * 
[0014] io 

&5*&l»JLt-C£, CtL^^-teTJ^ttiCOlt^ 

[0016] 30 

[36^co*ttw^li] dill, *3gW<50*JS^ffico l 

^r— 1 8 a ^T-?ff^£i±S*(::l «9 , n /fa, b> # HE 
iS7, 8coWi\ttS:l»«-rs^t-*>5o -LIE* — 

* - ^ -v ffl 0 e^i*asii ± lost ^ r « , wmco 
m 2 ufcfliasr'S-^, vmt- h *p ^ tin ^ sifliKJ 

«PSI« i:l^«-C*>5^e>, * BS "t* -5 K W II 

[0 0 17] #:e»Jff>»g\ _LfEfg~~, fg:ico^$ii]§;7, 
8*iiiBi-5«f»»«r. JbtE^-^^l 8 a F*?{Ctt A 

t^^fc r: i 8 a rtriiSRS-frS'* 

< , mjMi^Ill 2 Lfct£*«ScoaiJC^r— -»-^ 1 8 

EP^s ifm<Otr — 8 a(l, ±E»— , S-=:<7)^ 

•bS 7 , s & ffif&irz&m% io, io *rrt« ufcfttiS 
a9^^6 a 4riR«>53£fiPiaSfP2 5 £ , _LiEffl?»ftb£ 
fffffl"T5^>'^*S2 6 >*eB 2 6^^±fE*Hl so 
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S/^^ y // 6 a rt-^±Ej|l|»*4:«<»-^aEB2 7 
p]i:<?flvf?ffi^^< (^jco^-^^2^) (Dir. 

a ^^^?^*T5^ftbii^ 1 9 a t &m7L%» 
[0 0 18] 1b(F>HmW\U2 5(1, _hfdttg/^ 

yy^6a«ift>t5^!;, — MSfiFP (ID 1 (D?E 

mm ^mm^mm>2 9 9—\?>>3&vm a 

S:7 S 8 (7V>^< i: t — a5Sr*tw±|H««Hft^a» ^ir 

[0 0 19] X. ±f^y^S2 6(1, ±«E4r— 
l 8 a rt«r«at^-SfB»«^JIS:'5rXft#< 
itTt^Oo IP^, C^^^^r— v-V^ 1 8 a f*3 Sr*»i- 

# it, r. co f| ^ f r j; <S ^^lt*^ ^ lit ft 1 J 5 <h ^ 

•9 mi^m^, -hm^r-i/^y i s a (omwm^n^ 

^iC(l, JblS^r- ^>^1 8 afCftSl^^^ftaiTkii 

^^r^(l, ffMlrl^^l^i^t^^, rM-h#lcJ: 
6 ±|E« rf to co sfcffc ^ |»ih r 6 B 

[0020] x, ±mmm^2 a 

^7^it3U 3111, ilBlHiett 2 a Wtt^lP!**: 

mWtf&X's -7^*3 K 3 1 C0'>*< 1 1 

ffixlSSl 9^iiD-CJbf£^ — ->V^'l 8 artlcftffiLT 
f0L, asB-t-5«(-5**5l*(-fl&(50#a<wJ; «9fflrt 

Wl^^7^«3l, 3 ICO— fflJ^SiS 

[0021] HP^, «li^ia:t*i»as:^'->'y/i8 
7 , 8 <^'>/j: < t fc— ffi^il*BP#(wffl» ftfwS 
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^ ±e*— * m^y^^&i . sRmmrM2 a cut 
ib^— v-^^i 8 a rHizmmm&n&mLfz$kmx\ ±e 

[0022] ±M^m\^mm^^i^m<r)^'t, mmmiz 
mmm$. m i ^mx^-rm^^-^^^ i s a^t- 

x^fEffiK J: , * ^<b«-3E*bS 7 , 8 ifiSf;:?Fl3E-*-5 
-f7^*3 1,31 C0[Hl^S(-S<5V>r . Z(^)[HHstt2 a 

h m^m^ ^i^oT teg # m £ tioo, ±ie(*s 

/N^yy^6 a rta*k-hE*»— <aSfcK2 8 x 2 8 £rii 

ScBfffl$nfcHrft?St*(-, _hE*-^filtK2 7£i§C 

[ 0 0 2 3] -CO^fO-— v-^^ 1 8 a ft-Toffl 

rftffi<^i5«*tt, ±ia[Hite*b2 a (D\E\mmm^ft^xmm 

i~5 0 BP^ r<7)|H]*G*b2 a co[aHKiSffi36«±#"*-S i:, 
^x/^v 7/v»3 1.31 tt: <fco-c«#tti£*L5»» 

.le^-^^'i 8 art 5 

Mfitl&KnffimtfmJz-i-Zo :nCMLT, _hE[nJte«2 30 
7, 8 CDTKV^fpfflMt/tCilE^^V 7^«3 1 , 3 1 
— v-^l 8 al*9^tf«-t-5tH»ift^>«4^*SMti"So 

[0 0 2 4] f&L , , SCDtKv 

^ffl60^r% J:E*r*te£i:E^— 1 8 a rttr 

1. 3 1 ^SRLt t>fiv\ — . <D ao 

IM7 N 8^^7/^13 1, SlCiot^ 
±E»»»S:i:E^— »^ 1 8 artr*fi»S-l±-5*^ 
-C^t-Jf^te, c^fflfttifiSriE^-^^^l 8 a 

[0 0 2 5 ] Ct75«^7K>7 P SrRltS*'^^tt, ±E* 

^mmm&m<^Ai&t. i^^^b (±e^>^ 

ffi 2 6^ii:t) ±E*b$^ £ ^> ^ 6 a rt^W»ift£ 
i£9 W^kfflBtfcKtf, ^coPJrt?fti^_bfS^-^>^ 50 



rH » ift «: 9fe»J ft (c $ -it 6 f i , WL t) ±Effl 

xh^\ z<nmm& s i^>>f7/n»3i ( 3 1 §c 
£0«/ < c»-&ti, Mtm:, ±E^r— '>>^i 8a(; 

[ 0 0 2 6 ] X, #:WfE>#-g\ ±E^^^«2 6 £\ ± 
E^r— f>->-^ 1 8 a CO— £|5T\ 4* — tf?-* — v^-r ooffl.^ 

niir^mxm^^Tmit^^m^i^^x^^^ s z 
^ -y - v ; y ^ fx iR^ra m & m Jie 

2 l^iS:^^±1l^. f l±E©fe#2 a EC^f 

35 ^rf^ it /c ic fi, >r — i/ > ^ (*1 -CH »» H 
[ 0 0 2 7 ] MC\ 51*5B#*r±E^— 

^l 8 cx\h(nf£^iA±L^^^m±-t-<< . ~<n^- 

>>^l 8 a W-ffir*#&fi*I^Jiffl!J«^»w^*^7L3 
CO^**&4IHL3 2 ^lUT^^^~yy / 1 8 a F^GQ^ 

ft;4-aK^"r*jos-c# 5*. j±?j±m^w^x±mmmm 

^ofc«9iT5*tt^v\ *1^Jco^^ N ±E^M^&# 
7L3 2(OMPiBttS:7 try ^^*5ft^i--5*^J: ^ > 

*5, ^JC^aE-rSRfe^JiE^-^V^l 8 af^A 

60^M^#7L3 2trJE^j#«:Rtt, r. <^JBE*#«:JiE[sI 
|G«i2(7)[Hl*g^liRfl«L, »Jh*f±BH*fei-5*tr«t *3 > 
±E^— ^> l 8 a rt(75EE^^±#-+-S*SrlKJh 

1 8 a \H(D^i%^m^^:^^j. ±E^M^t#iL3 2 ^il 
[0028] x, r ^tl^^^?ft^o{Bcra^f*±'r- < < > 

rcO>Jr — v->^'l 8 a cop^Mffi <h iiE^'fteW 2 a ^« 
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[ 0 0 2 9] X. ±1531-, ^ri603£«^7, 8£rtBl£ 
-T&n-m 1 0. rt*8i 1 2^Lt/#EE 1 3. 13it RS&tt 

^11211 0. 7 — 1, 5li%^{fV^ (Si) 

0. 5-2. 0lf%(/)^PA (Cr) t, 0. 5- 
2. 0li%«y/fy (Mo) t ^iriKSiiKffiftiN 
^\ x^> ux N M5 0 (A I S I . SKH^) 10 

^{fc^Jlt- J;ot, 4 8 0 o CJLUTT^^ 

& s 5*1 (Fe2 N) , e tB (Fez N~ Fe3 N) N y' ffl 
(Fe4 N ) , CrN, KXfCrz N<D 0 1b<n'p-fe< t hMil 20 

T&^aft;**^/^ >-y--r h #ftj-*f ta s-frfc t ^ 

[ 0 0 3 0 ] X. ±lE*ft^n^H HIPfi, if^EE 

7 0 %J£*± S L<li90 %^±^£ 

£ LT. Alz O3 , MgO. CeOtptf)&JRRft:«K 30 
2 O3 s Yb2 O3 s Laz O3 ^^^-±HStft:^c^4 , 7'j^ 
»!RLfcfe«0£. ffi^l^20fi%^li^LT 

[0031] 3E(-x ±IE#^ 13, 1 3 li. ±IB*H* 1 
0 &t)<rt*fr 1 2 £ oW^^tt-^fftiRttS:** Lt, ± 

-BiCd ±*Lfcfli>fe*ffi^H&IfiLTfcfiV\, 40 
[ 0 0 3 2 ] X. ±ESg— , ^rco3i#S:7 x St-ffl^ 

= 9 A (Al) ^^O^y^y^A (Mg) 
(Ti) 3-&«EC0ei;<g^\ m (Cu) ft (Fe) ^ 

J£**i-a\ & (Pb) , 81 (Ag) fWftMI^DLC 50 



[0033] x. mmW($ffin, m&M^muiz-Kz 

co^xxr^i Ltii, yt^f-^Ty^™ h (DOA 
) , y^y/Wy^-F (DIBA) , ^^f/UT-y" 
h (DBA ) . yt^Wy^-F (DOZ ) . *J~? 

J-jV-^y<^r—Y (DBS) , i?jfr9*?-t\s~\Z'<'r—y (DOS 
) , • Tir5-/uy v-/ u~ h (MAR-N ) 

[ 0 0 3 4 ] X, ilE^SK^^^^fti: Uil h y 

^^^-/u h y y y h (totm) , h y t*^^ h y ^ y 
x, Jite^y sisx.xT'i'mb itfi, j^ti-^-t^ 

teKi: co^y 3f^^^/u^fcr5^ y7V^^7x7sr^ 

[ 0 0 3 5 ] Jiia#tfT/U^ — Ltfi, h^^fn 
-^D/<y (TMP ) . ^y^xjj^!) (PE) , 

v^-o^^y x y /u (dpe ) , h y-o-^^y * y 
h— ^ (TRPE) , *5d--<V^/U^y =1— ^ (npg ) . 2 
- y f-^U— 2-7°n fcVU— 1 , 3 — X°n /Nyyt- 
(MPPD) ^^»*LV\ X, _h!2 — ^SS^«t LTJi N HE 
4 ~ 1 6 co-«W^i^H5 0 

fi. mm, ^M-m. jjy-v^m, xyy^m, xtyh 
^f!)yi, ^<^^^>-@t, 
y >-gt N ^-u-O'*. ^^^v^^Bi. y^trv'Bfex y 

[ 0 0 3 6 ] X. x-T«?:ftoSi^ L T\ j^J 
Xltf (v 5 ) 7/^^y7x^^x-r/Wl (^) T/U 

^r/UTffy 7xX/Ux-7/l^i N 7" Y=7 y z^zz.;Vz^ — "r ;V 

$k ^y^7x^/i/x-7^ft, ^y/yu^yy^y □ 

;U-Jr/by7 xx;Uftx-r^i N T'l^/Uztf y 

7x^yuft^- T-^?fi, X h 7 7xx/uf tx— 7 s " /L' 

* tl ib ys -^m— IS CO ftii ( - , mtt 
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[0037] x, z(f)-mfmm±&&T&mmt. m& 

lr\ {fiU SftttSli, I 0 0°C^§m^5mm 2 /s 
WT-CfcSt, KiaT'^ftBSJgfiftJCMH^fe^, 2 0 mm 

5mm 2 /s -2 0mm 2 /s (wJft*J-TS»^»* Lt\ 

[0 0 3 8] X, _hf£^ti^J> Lt(i, I 
yt1j:^T7y^7;>, tf^7 ^ M 

[0 0 3 9] x. JriBKf fcffiitSi] £: Ltd 20 

fi, 7j^at7f/U7-;y, y7x^/U7^y, 
r-i/y^7;^ ti^-f^7; h7 5^ 7x;f7 
y^^MCfi-c^Oo X. ilBVzcy— yu^ttft: 
ISfrjh&Ii: LTtt, P - t e r t ~ ^^/u— 7 ^ y 
yU-h s 2, 6~^-t e r t /1/-P ~7x^ 

/i/7x/^fcDt — K7x/ —^^mM^mmT 
-r 

[0040] Btni^tfac, ^^m<D^-7r^\-^\m 

[HlteX«FK«CO»^^lis »~*>^*b$7, 8£ 

iiifiH~S ^7— >>^1 8 a^bfflA'J-t-S* 
rcO^'-yy^l 8 a^t«Ltt^^, itui£ 

»>hft*4ftri*±f£«-Slft§ 7 , 8 ScA K> &tr*a*<e< ft 

7. 8 Sr«^i-5*^ 1 3 s 1 3 ^(telhffi-^^HIttlS 9 
&W*J«j#Lit 11 (13-4 #M) «C««-^JBE d A,$J<7) 

[ 0 0 4 1] X, Ji«ESf**»ifi<0«jC3i>'^>'rtS:«at 
ffjh l:J:ot^n& ft^ttS 7 H 8 £ ft 



JtT#, riif>#Iif 7, 8 £OlH^*4«r+»Ufll«-C 
#00 *f«co»<S\ ±E»-\ mrco^»S7. 8 

1 £^ft^ftff2/*Lr^£^ rft«b«-«.it9, 1 1 £ 

a ^[Hlfe^2 a K ttt^Efc L T t> J: 
i\ X, _hES— * Hr^co:Eftijg:7, 8 (O^JEf^S-JE 
JHS^'ia l 6 \z X *) Moti^ii 5 , HUjS-, tf> 

1 2 ^JlE^^*^?' 6 a ^»[elte<ft 2 a Idftrfr 
BS-C#5<0-C#>*U;f, ±EEEffitf*ai 6 IfcWcflFJBEai 
17.1 7«E60^BEf+^ttt««:«»&brtfi:^o 
[ 0 0 4 2] 

-r & ©few 5 w » Atim« ^ 

[HI 1 ] *:%Wco*Jfew^li^ 1 WSr^i-WfffiElo 

[12] a-*^ ^ - ^ -y - v -r <n±.wmwL 

Hit, 

[El 3] 0 2i?5Aas4fc*:iao 

[El 4] 3£WSco^^^0 ttj Lr^-T^rffiElo 

[W-^-coiftW] 

1 

2 , 2 a lH]$f,^ 

3 trv 

4 -f >-<7 
5 

6 . 6 a WSi'^*/ls# 
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* NOTICES * 

JPG and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Pars intermedia of the axis of rotation which fixed a turbine to an end part and fixed an impeller to 
the other end, respectively, In a rotation supporting device for turbochargers supported with one pair of 
anti-friction bearings formed in the inside diameter side of a bearing housing section provided in a casing at 
the two-place position isolated to shaft orientations enabling free rotation, A rotation supporting device for 
turbochargers performing lubrication of these each anti-friction bearing by circulating a lubricating oil which 
does not go in and out from this casing in the state where it enclosed in the above-mentioned casing 
within this casing, passing each above-mentioned anti-friction bearing. 

[Claim 2]Form a spiral slot in a peripheral face of a portion between one pair of anti-friction bearings in 
pars intermedia of the axis of rotation, and. A rotation supporting device for turbochargers in which a flow 
of a lubricating oil which flows into shaft orientations of the above-mentioned axis of rotation passing each 
above-mentioned anti-friction bearing by immersing at least a part of this spiral slot into a lubricating oil 
stored in a casing is made to cause and which was indicated to Claim 1. 

[Claim 3]A rotation supporting device for turbochargers whose ball which constitutes these each ball 
bearing one pair of anti-friction bearings are ball bearings, and is a product made from ceramics and which 
was indicated they to be [ any of Claims 1-2 ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]The rotation supporting device for turbochargers of this invention is built into the 
turbocharger for raising the output of car motor, for example, and it is used in order to support the axis of 
rotation which connects a turbine and an impeller to the bearing housing section provided in the casing, 
enabling free rotation. 
[0002] 

[Description of the Prior Art]In order to increase an engine output, without changing displacement, the 
turbocharger compressed by the energy of exhaust air of the air sent into an engine is used widely. This 
turbocharger collects the energies of exhaust air in the turbine formed in the middle of the flueway, and 
rotates the impeller of the compressor formed in the middle of the air supply passage with the axis of 
rotation which fixed this turbine to that end. it rotates with operation of an engine at the rate of tens of 
thousands or about ten 10,000 min~ 1 (r. p.m.), and this impeller compresses the air sent into an engine 
through the above-mentioned air supply passage. 

[0003]Drawing 2-3 show one example of such a turbocharger. This turbocharger rotates the turbine 3 
fixed to the end (left end of drawing 2) of the axis of rotation 2 by the exhaust air which circulates the 
exhaust passage 1. Rotation of this axis of rotation 2 gets across to the impeller 4 fixed to the other end 
(right end of drawing 2) of this axis of rotation 2, and this impeller 4 rotates it in the air supply passage 5. 
As a result, the air attracted from the upstream end opening of this air supply passage 5 is compressed, 
and it is sent in in an engine cylinder room with fuel, such as gasoline and gas oil. the axis of rotation 2 of 
such a turbocharger rotates at tens of thousands - an about ten 10,000 min™" 1 thing high speed, and, 
moreover, the revolving speed changes frequently according to an engine operation condition. Therefore, it 
is necessary to support the above-mentioned axis of rotation 2 by small rotational resistance to the 
bearing housing 6 equivalent to the bearing housing section indicated to the claim. 
[0004] For this reason, from the former, the above-mentioned axis of rotation 2 is supported with the 
second ball bearing 7 and 8 inside the above-mentioned bearing housing 6 for a start equivalent to anti- 
friction bearing indicated at the claim, enabling free rotation. For a start [ these ], the second ball bearing 7 
and 8 is an angular type ball bearing as shown in drawing 4, and its composition of the second ball bearing 7 
and 8 is fundamentally the same for a start [ these ]. The second ball bearing 7 and 8 is provided with the 
outer ring of spiral wound gasket 10 which has the outer race track 9 in inner skin, the inner ring 12 which 
has the inner race track 1 1 in a peripheral face, and two or more balls 13 and 13 provided between these 
outer race tracks 9 and the inner race track 1 1 enabling free rolling such for a start. It holds these each 
one ball 13 and 1 3 at a time, respectively in two or more pockets 15 provided in the circular cage 14, 
enabling free rolling. In the case of the example of a graphic display, the above-mentioned inner ring of 
spiral wound gasket 12 is made into what is called a counter bore that lost the shoulder of one side. It is 
considered as the outer-ring-of~spiral~wound-gasket guidance which regulates the diametral direction 
position of this cage 14 with this outer ring of spiral wound gasket 10 by making the inner skin of the 
above-mentioned outer ring of spiral wound gasket 10 carry out contiguity opposite of the peripheral face 
of the above-mentioned cage 14. 

[0005]The first ball bearing 7 of the second ball bearing 7 and 8 such for a start, Inner fitting of the above- 
mentioned outer ring of spiral wound gasket 10 is carried out to the end part (drawing 2 - three left edge 
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parts) of said bearing housing 6, and the end part of this axis of rotation 2 is supported to the above- 
mentioned bearing housing 6 by carrying out externally fitting and fixing of the above-mentioned inner ring 
12 to the end part of the above-mentioned axis of rotation 2, enabling free rotation. On the other hand, the 
second ball bearing 8 of the above carries out inner fitting of the outer ring of spiral wound gasket 10 to 
the other end (drawing 2 - three right end sections) of the bearing housing 6, and it is supporting the other 
end of this axis of rotation 2 to the above-mentioned bearing housing 6 by carrying out externally fitting 
and fixing of the inner ring 1 2 to the other end of the above-mentioned axis of rotation 2, enabling free 
rotation. The elasticity of the direction which separates mutually with the compression spring 16 is given to 
one pair of outer rings of spiral wound gasket 10 and 10 which constitute the second ball bearing 7 and 8 
for a start [ above-mentioned ]. That is, the press rings 17 and 17 are compared, respectively to the end 
face where these both the outer rings of spiral wound gasket 10 and 10 counter mutually, and the above- 
mentioned compression spring 16 is pinched between these both the press rings 17 and 17 comrades. 
Therefore, for a start [ above-mentioned ], the second ball bearing 7 and 8 is incorporated, where the 
direction of an angle of contact is mutually made reverse {a back combination (DB) type}. 
[0006]The oil supply passage 19 is formed in the casing 18 which dedicated the above-mentioned bearing 
housing 6, and cooling and the lubrication of the second ball bearing 7 and 8 are made free this bearing 
housing 6 and for a start [ above-mentioned ]. That is, a lubricating oil is sent into the circular gap space 
21 which removed the foreign matter with the filter 20 formed in the upstream end of the above-mentioned 
oil supply passage 19, and was provided between the inner skin of the above-mentioned casing 18, and the 
peripheral face of the above-mentioned bearing housing 6 at the time of operation of an engine equipped 
with a turbocharger. This gap space 21 is formed by making fitting with the above-mentioned bearing 
housing 6 and the casing 1 8 into a running fit. And an oil film (oil film) is formed in the perimeter for the 
peripheral face of the above-mentioned bearing housing 6, and the inner skin of the above-mentioned 
casing 18 by filling this gap space 21 with the above-mentioned lubricating oil, These casings 18 and the 
bearing housing 6 are cooled, and the oil film damper which decreases the vibration based on rotation of 
the above-mentioned axis of rotation 2 is constituted. Some lubricating oils sent into the above-mentioned 
gap space 21. blowing off from the method of the outside of a diameter direction aslant towards the 
peripheral face of the inner ring 12 which constitutes the first ball bearing 7 of the above from the nozzle 
hole 22 established in the press ring 17 which adjoins the above-mentioned outer ring of spiral wound 
gasket 10 — this first ball bearing 7 — cooling — and lubrication (an oil jet — lubricous) is carried out. 
thus, the lubricating oil sent into the first ball bearing 7 — the second ball bearing 8 of the above besides 
this first ball bearing 7 — cooling — and after carrying out lubrication, it is discharged from the drain oil 
port 23. 

[0007]In the case of the example of a graphic display, the gap space 24 and 24 exists, respectively also 
between the inner skin of the bearing housing 6, and the peripheral face of the first and the second ball 
bearing 7 and 8. And the above-mentioned lubricating oil is filled also in these each gap space 24 and 24, 
and attenuation of the vibration based on rotation of the above-mentioned axis of rotation 2 is aimed at. 
Although a graphic display is omitted, the bearing housing 6 and the casing 18 may be formed in one. In 
such a case, gap space is provided at least between the peripheral face of which ball bearing, and the inner 
skin of a bearing housing section established in the casing, and attenuation of the vibration based on 
rotation of the axis of rotation is aimed at by filling this gap space with a lubricating oil as mentioned above. 
Cooling and the lubrication of this ball bearing are performed by turning to the above-mentioned ball 
bearing some lubricating oils sent into this gap space, and sending it in. 
[0008] 

[Problem(s) to be Solved by the Inventionjln the case of the conventional rotation supporting device for 
turbochargers, the lubricating oil (engine oil) which was removed [ cooling / the lubrication of the second 
ball bearing 7 and 8 and ] in the foreign matter with the filter 20 and which circulates through the inside of 
an engine is performing for a start as mentioned above. For this reason, foreign matters which exist in a 
minute foreign matter which crosses the limit of the removal performance of the above-mentioned filter 20, 
for example, an engine, such as minute dust and worn powder, and carbon sludge, may enter into the 
second ball bearing 7 and 8 for a start [ above-mentioned ]. In order that such a minute foreign matter may 
prevent entering into the second ball bearing 7 and 8 for a start [ these ], it is possible to form the filter 20 
which has the outstanding removal performance, but. It is not realistic if it takes into consideration 
installing in the limited space in the casing 18 of a turbocharger, or an engine room etc., suppressing the 
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resistance to circulation of cost and also an engine oil r etc, 

[0009]And if the above minute foreign matters enter into the second ball bearing 7 and 8 and are bit for a 
start [ above-mentioned ] by the rolling-contact part with the rolling contact surface of each balls 13 and 
13, the outer race track 9, and the inner race track 1 1 , The damage to wear, an indentation, etc. may arise 
in the rolling contact surface, the outer race track 9, and the inner race track 1 1 of these each balls 13 
and 13. since vibration and noise may occur from the second ball bearing 7 and 8 and the reliability and 
endurance of the above-mentioned turbocharger will fall for a start [ above-mentioned ] when tens of 

thousands or about ten 10,000 min"" 1 carries out [ the axis of rotation 2 ] a high velocity revolution if such 
damage arises, it is not desirable. 

[0010]That such inconvenience should be prevented to JP.H1 1 -80923.A. The invention made high is 
indicated to 1000 or more Hv(s) in the hardness of the surface concerned by [ of the outer race track 9, 
the inner race track 11, and the rolling contact surfaces of each balls 13 and 13 ] performing nitriding 
treatment for which field at least in a ferrite temperature range. However, if a foreign matter which 
exceeds this surface hardness is bit by the rolling-contact part with the rolling contact surface of each 
above-mentioned balls 13 and 13, the outer race track 9, and the inner race track 1 1 even when surface 
hardness is made high at this appearance, it will not be avoided that the too above damages arise. That is, 
even if it can aim at reduction of the above-mentioned damage only by only securing surface hardness as 
mentioned above, since mixing of the above-mentioned foreign matter cannot be prevented, it does not 
serve as fundamental solution. 

[001 1]Since the engine oil which circulates through the inside of an engine is performing cooling and the 
lubrication of the second ball bearing 7 and 8 for a start as mentioned above, At the time of the quick stop 
of this engine, it is not avoided in spite of under rotation of the above-mentioned axis of rotation 2 that 
what is called the heat soak back by whom the above-mentioned engine oil is no longer sent into each 
above-mentioned ball bearings 7 and 8 arises. In this case, based on the inertia of the member which these 
each ball bearings 7 and 8 fixed to the above-mentioned axis of rotation 2 and this, it continues rotating in 
the state where the above-mentioned engine oil is not sent in, the temperature of the second ball bearing 
7 and 8 rising abruptly by cooling action loss of an engine oil for a start [ these ]. For this reason, for a 
start [ these ], it becomes easy to produce the damage to exfoliation, printing, etc. in the second ball 
bearing 7 and 8, and has become one of the causes that the endurance of these each ball bearings 7 and 8 
falls too. The rotation supporting device for turbochargers of this invention is invented that such 
inconvenience should be canceled. 
[0012] 

[Means for Solving the Problem]A rotation supporting device for turbochargers of this invention, Like a 
rotation supporting device for turbochargers known from the former mentioned above, It is supporting with 
one pair of anti-friction bearings which established pars intermedia of the axis of rotation which fixed a 
turbine to an end part and fixed an impeller to the other end, respectively in the inside diameter side of a 
bearing housing section provided in a casing at the two-place position isolated to shaft orientations, 
enabling free rotation. Especially in a rotation supporting device for turbochargers of this invention, 
Lubrication of these each anti-friction bearing is performed by circulating a lubricating oil which does not 
go in and out from this casing in the state where it enclosed in the above-mentioned casing (in 
anticipated-use state except cases, such as a supplement and exchange) within this casing, passing each 
above-mentioned anti-friction bearing. 

[0013]More preferably, form a spiral slot in a peripheral face of a portion between the one above- 
mentioned pair of anti-friction bearings in pars intermedia of the above-mentioned axis of rotation, and. A 
flow of a lubricating oil which flows into shaft orientations of the above-mentioned axis of rotation is made 
to cause by immersing at least a part of this spiral slot into a lubricating oil stored in the above-mentioned 
casing, passing each above-mentioned anti-friction bearing. Still more preferably, use the one above- 
mentioned pair of anti-friction bearings as a ball bearing, and let balls which constitute these each ball 
bearing be products made from ceramics, such as a nitriding silicon, if needed. 
[0014] 

[Function]In the case of the rotation supporting device for turbochargers of this invention constituted as 
mentioned above, Since the lubricating oil which passes each anti-friction bearing circulates within this 
casing, without going in and out from a casing, it is lost that the minute foreign matter which was 
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mentioned above and which exists in an engine conventionally like structure enters into each above- 
mentioned anti-friction bearing. For this reason, it is lost that the damage to wear, impression, etc. arises 
in the rolling contact surface, outer race track, and inner race track of each ball which constitute these 
each a nti -friction bearing with such a minute foreign matter, and reservation of the reliability of a 
turbocharger and endurance - — vibration and noise can be prevented from occurring from each above- 
mentioned anti-friction bearing — can be aimed at. 

[0015]the above — in order for the engine oil which circulates through the inside of an engine not to 
perform the lubrication of each above-mentioned anti-friction bearing conventionally like structure, a 
lubricating oil is no longer supplied to each above-mentioned anti-friction bearing by stop of this engine. 
For this reason, the damage to exfoliation, printing, etc. can be prevented from becoming easy to produce 
in each above-mentioned anti-friction bearing with the heat soak back who arises at the time of an engine 
quick stop, and the endurance of these each anti-friction bearing can fully be secured. 
[0016] 

[Embodiment of the Invention]Drawing 1 shows one example of an embodiment of the invention. The 
feature of this invention is at the point of securing the endurance of these each ball bearings 7 and 8, by 
circulating the lubricating oil which passes the second ball bearing 7 and 8 within the casing 18a for a start 
which supports the axis of rotation 2a. the explanation about an equivalent portion if the post of the entire 
configuration of the above-mentioned rotation supporting device for turbochargers is taken, since it is the 
same as that of the rotation supporting device known from the former including the structure shown in 
above-mentioned drawing 2 — an abbreviation — or it is made simple and explains focusing on the 
characterizing portion of this invention hereafter. 

[0017]In this example, enclose the lubricating oil which passes the second ball bearing 7 and 8 in the 
above-mentioned casing 18a for a start [ above-mentioned ], and. The outlet 23 for [ which was shown in 
above-mentioned drawing 2 ] discharging this lubricating oil to a part of casing 18 (lower part of drawing 2) 
conventionally like structure is not formed in order to make it circulate within this casing 18a (the outlet 23 
is plugged up). Namely, the support cylinder part 25 which stores the bearing housing 6a which carried out 
inner fitting of each outer rings of spiral wound gasket 10 and 10 with which the casing 18a of this example 
constitutes the second ball bearing 7 and 8 for a start [ above-mentioned ], The tank section 26 which 
stores the above-mentioned lubricating oil, and the first channel 27 that leads the above-mentioned 
lubricating oil into the above-mentioned bearing housing 6a from this tank section 26, It has the second 
two or more channels (it is two in the case of this example) 28 and 28 that similarly lead a lubricating oil to 
the above-mentioned tank section 26 from the inside of this bearing housing 6a t and the oil supply passage 
19a which supplies this lubricating oil with oil in the above-mentioned casing 18a. 

[0018]The support cylinder part 25 of these makes free inner fitting of the above-mentioned bearing 
housing 6a, and where the flange 29 is projected towards the axis of rotation 2a which fixed the turbine 3 
and the impeller 4, it is provided in end part (left edge part of drawing 1) inner skin. And this flange 29 and 
the perpendicular direction bottom (under drawing 1) portion of the inner skin of the above-mentioned 
bearing housing 6a constitute the lubricous sump ball 30, and the above-mentioned lubricating oil is made 
to always immerse at least a part of second ball bearing 7 and 8 for a start [ above-mentioned ]. 
[0019]The above-mentioned tank section 26 is formed in order to make [ many / as much as possible ] 
quantity of the lubricating oil which circulates through the inside of the above-mentioned casing 18a. That 
is, suppress the rise in heat of this lubricating oil by increasing quantity of the lubricating oil which carries 
out the lubrication of the inside of the casing 18a to this appearance, and the cooling capability to this 
lubricating oil is secured, and this lubricating oil is prevented from deteriorating at an early stage. As for 
the capacity of the above-mentioned tank section 26, for this reason, it is preferred to enlarge as much as 
possible in consideration of the attachment space of a turbocharger, the rigidity of the above-mentioned 
casing 18a, etc. Even if it forms the tank section 26 in this appearance, when a cooling capability cannot 
fully be secured, establish a cooling fin and a cooling water passage in the above-mentioned casing 18a, 
and cooling of each part of composition is aimed at, and degradation of the above-mentioned lubricating oil 
by a rise in heat is prevented. 

[0020]In this example, the spiral slots 31 and 31 are established in the portion between the second ball 
bearing 7 and eight comrades for a start [ above-mentioned ] in a part of peripheral face of the above- 
mentioned axis of rotation 2a. These each spiral slots 31 and 31 are what was spirally formed towards both 
ends, respectively from the axial center of the above-mentioned axis of rotation 2a, and cause the flow of 
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the shaft orientations which face to the above-mentioned lubricating oil from the center section of this 
axis of rotation 2a to both ends based on rotation of this axis of rotation 2a. This lubricating oil is supplied 
with oil in the above-mentioned casing 18a through the above-mentioned oil supply passage 19 until at 
least a part of above-mentioned spiral slots 31 and 31 immerse in the above-mentioned lubricating oil in 
the state of attachment of a turbocharger in this example. However, when a lubricating oil can be 
circulated within the above-mentioned casing 18a by other means at the time of operation so that it may 
mention later, it is not necessarily necessary to supply with oil until a part of spiral slots 31 and 31 
immerse. 

[0021]Namely, when a lubricating oil can be circulated within the casing 18a by other means. For a start 
[ above-mentioned ], at least a part of second ball bearing 7 and 8 has just immersed in the lubricating oil 
at the time of operation, and reduction of the agitating resistance of the lubricating oil by these each ball 
bearings 7 and 8 may be aimed at by reducing the amount of immersion to the inside of the lubricating oil 
of these each ball bearings 7 and 8 and the above-mentioned axis of rotation 2a. That is, the quantity of 
the lubricating oil which refuels the above-mentioned casing 18a is regulated to a proper value in 
consideration of the churning resistance by the second ball bearings 7 and 8 and axis of rotation 2a, etc. 
the circulating flowing quantity of this lubricating oil, degradation speed, cooling efficiency, and for a start 
[ above-mentioned ]. In the state where the lubricating oil was supplied with oil in the above-mentioned 
casing 18a, the screw cap which is not illustrated to the above-mentioned oil supply passage 19a is 
screwed, and this lubricating oil is enclosed in the above-mentioned casing 18a. When the quantity of the 
above-mentioned lubricating oil decreases with use, the above-mentioned lubricating oil is supplied through 
this oil supply passage 19a. 

[0022]In the example of the book constituted as mentioned above, at the time of operation, a lubricating oil 
circulates through the inside of the casing 18a, as an arrow shows to drawing 1. That is, if the above- 
mentioned axis of rotation 2a rotates, it will be sent into the rolling-contact part of these each ball 
bearings 7 and 8 for a start which was immersed in the lubricating oil, its hand being run through its 
lubricating oil which exists in these each 7 or about 8 ball bearing by these each ball bearings 7 and 8 by 
the pump action based on rotation of the second ball bearing 7 and 8. Shaft orientations the lubricating oil 
which exists in the circumference of this axis of rotation 2a with this based on rotation of the spiral slots 
31 and 31 established in the peripheral face of the above-mentioned axis of rotation 2a being raked out 
toward both ends from the center section of this axis of rotation 2a. It is sent out to the above-mentioned 
tank section 26 through each second channel 28 and 28 of the above from the inside of the above- 
mentioned bearing housing 6a. And the lubricating oil sent out to this tank section 26 is sent in in the 
above-mentioned bearing housing 6a through the first channel 27 of the above with the lubricating oil 
stored by this tank section 26. 

[0023]Thus, the flow of the lubricating oil which circulates through the inside of the casing 18a is changed 
in connection with the revolving speed of the above-mentioned axis of rotation 2a. That is, if the revolving 
speed of this axis of rotation 2a rises, since the quantity of the lubricating oil raked out by the pump action 
of the second ball bearing 7 and 8 and each above-mentioned spiral slots 31 and 31 will increase for a start 
[ above-mentioned ], the flow of the lubricating oil which circulates through the inside of the above- 
mentioned casing 18a increases. On the other hand, if the revolving speed of the above-mentioned axis of 
rotation 2a falls, in order that the quantity of the lubricating oil raked out by the second pump action and 
above-mentioned spiral slots 31 and 31 of the ball bearings 7 and 8 may decrease for a start [ above- 
mentioned ], the flow of the lubricating oil which circulates through the inside of the above-mentioned 
casing 18a decreases. Therefore, the flow of this lubricating oil is controllable to the proper value according 
to revolving speed. 

[0024] For a start [ above-mentioned ], only by the pump action of the second ball bearing 7 and 8, when 
the above-mentioned lubricating oil can be circulated within the above-mentioned casing 18a, the above- 
mentioned spiral slots 31 and 31 may be omitted. On the other hand, for a start [ these ], also by the 
second ball bearings 7 and 8 and spiral slots 31 and 31, when the above-mentioned lubricating oil cannot 
be circulated within the above-mentioned casing 18a, The pump for circulating this lubricating oil within the 
above-mentioned casing 18a may be formed in this casing 18a, one, or a different body. 
[0025]Thus, the suction path which leads a lubricating oil to this pump from the above-mentioned tank 
section 26 or the bearing housing 6a in forming a pump, The discharge passage which sends out a 
lubricating oil is provided into the above-mentioned bearing housing 6a from this pump (leading the above- 



http://www4.ipdI.inpit.go op/cgi-bin/tran_we^ 2010/08/06 



JP,2003-083342,A [DETAILED DESCRIPTION] 



6/8 ^— v 



mentioned tank section 26), and circulation of this lubricating oil is enabled within the above-mentioned 
casing 18a. When making this appearance circulate through a lubricating oil compulsorily with a pump, it is 
not necessarily necessary to supply with oil until some above-mentioned axes of rotation 2a immerse the 
above-mentioned lubricating oil. This Reason is because it becomes unnecessary to circulate a lubricating 
oil by the above-mentioned spiral slots 31 and 31. In such a case, as mentioned above, the quantity of the 
lubricating oil which refuels the above-mentioned casing 18a is regulated to a proper value in consideration 
of the churning resistance by the second ball bearings 7 and 8 and axis of rotation 2a, etc. the circulating 
flowing quantity of this lubricating oil, degradation speed, cooling efficiency, and for a start [ above- 
mentioned ]. [0026]In this example, the above-mentioned tank section 26 is formed in the portion which is 
a part of above-mentioned casing 18a, and serves as the perpendicular direction bottom in the state of 
attachment of a turbocharger, but it does not limit to such a structure. For example, when the installation 
space of the above-mentioned turbocharger, etc, are restricted, 26 copies of above-mentioned tanks may 
be established in the width side to the perpendicular direction upper part or the above-mentioned axis of 
rotation 2a. However, when a tank section is provided in such a position, a pump which was mentioned 
above if needed that circulation of a lubricating oil should be made free within the casing is formed. 
[0027]In this example, it has provided in the state where the peripheral face of this casing 18a was made to 
carry out the opening of the open air feeding-and-discarding hole 32 to the perpendicular direction upper 
part at a part of this casing 18a that the pressure in the above-mentioned casing 18a should be prevented 
from rising at the time of operation. Even when the pressure in the above-mentioned casing 18a rises in 
connection with the rise in heat at the time of operation for this reason, Since the air in this casing 18a 
can be missed through this open air feeding-and-discarding hole 32, the above-mentioned lubricating oil 
becomes being hard to circulate in connection with a pressure buildup, or it becomes easy to carry out the 
rise in heat of this lubricating oil. In this example, the foreign matter which exists outside is prevented from 
oil mist (lubricating oil used as misty state) being revealed outside, or entering in the above-mentioned 
casing 18a by making the open end of the above-mentioned open air feeding-and-discarding hole 32 into 
labyrinth structure. However, although a graphic display is omitted, a pressure valve may be provided in this 
open air feeding-and-discarding hole 32, this pressure valve may be closed during rotation of the above- 
mentioned axis of rotation 2, and the pressure in the above-mentioned casing 18a may be prevented from 
rising by opening during a stop. Thus, since reduction of the lubricating oil by evaporation can be reduced 
and also the air in this casing 18a can be missed in the state where this lubricating oil does not circulate 
within the above-mentioned casing 18a when opening and closing a pressure valve, the oil mist revealed to 
the exterior through the above-mentioned open air feeding-and-discarding hole 32 can be reduced more. 
[0028]Let the sealing member provided between the inner skin of this casing 18a, and the peripheral face 
of the above-mentioned axis of rotation 2a be a thing of a contact process or a labyrinth type that 
reduction of such a lubricating oil should be prevented. However, when using the sealing member of a 
contact process, it is preferred to have built this sealing member with raw materials which were excellent 
in the sliding characteristic, such as fluorine-containing resin and silicone rubber, in order to aim at 
reduction of the running torque of the above-mentioned axis of rotation 2a. Although a graphic display is 
omitted, it is also preferred by attaching a fuel level indicator etc. if needed to enable it to measure the 
quantity of the lubricating oil which circulates through the inside of the above-mentioned casing 18a. 
[0029]The outer ring of spiral wound gasket 10, the inner ring 12, and each balls 13 and 13 which constitute 
the second ball bearing 7 and 8 shall have heat resistance for a start [ above-mentioned ]. The outer ring 
of spiral wound gasket 1 0 and the inner ring 1 2 of these Namely, 0.7 to 1 .5% of the weight of a silicon (Si), 
It should be built by charges of a ceramic material, such as ferrous materials, such as heat resisting steel, 
such as high Si elevated-temperature steel containing 0.5 to 2.0% of the weight of chromium (Cr), and 0.5 
to 2.0% of the weight of molybdenum (Mo), stainless steel, M50 (AISI standard), SKH, or a nitriding silicon. 
When using the ferrous material of these, it is preferred to perform carburizing treatment, nitriding 
treatment or carbonitriding processing, etc. in order to raise surface intensity. When performing such 
nitriding treatment especially, processing below 480 ** by cyaniding or gas~nitriding processing can control 
hardness degradation of the above-mentioned ferrous material base, and it is preferred. The nitrated case 
formed by such nitriding treatment delta phase (Fe^N), If it is considered as the thing of epsilon phase 

(Fe 2 N-Fe 3 N), gamma' phase (Fe 4 N), ON, and the Cr 2 N which deposited which nitride so much at least in 

the martensite place, this nitrated case will be made to what has remarkable high hardness and toughness. 
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[0030]Although the above-mentioned nitriding silicon is obtained by pressure sintering, such as the HIP 
method and a gas pressure sintering process, and that in which the whole nitriding silicon grain was 
preferably included for the columnar crystal grown-up pillar-shaped 3 micrometers or less in width and not 
less than 4 micrometers in length not less than 90% not less than 70% by average value can use it 
preferably, As long as it is the material which fulfills the conditions of specific strength, the thing of 
ordinary pressure sintering may be used. What added 20% of the weight of the whole sintered compact for 
the thing selected from rare earth oxides, such as metallic oxides, such as Al 2 0 3> MgO, and CeO, and Y 2 0 3 

Yb 2 0 3> and l_a 2 0 3> as a maximum can be used as an auxiliary agent ingredient. Also except such a nitriding 

silicon, when the high nitriding silicon sintered compact of thermal conductivity is used, it excels in heat 
dissipation nature and is desirable. 

[0031]In consideration of seizing resistance and heat resistance with the above-mentioned outer ring of 
spiral wound gasket 10 and the inner ring 12, the ferrous material used with the above-mentioned outer 
ring of spiral wound gasket 10 and the inner ring 12 and the charge of a ceramic material can be used for 
each above-mentioned balls 13 and 13. Of course, when using a ferrous material, a surface treatment 
which was mentioned above may be performed. 

[0032]For a start [ above-mentioned ], although the heat-resistant synthetic resin material which used 
polyimide as the main ingredients is used for the cage 14 built into the second ball bearing 7 and 8, If heat 
resistance is taken into consideration, lightweight alloys, such as an aluminum (aluminum) alloy and a 
magnesium (Mg) alloy, and a titanium (Ti) alloy, a copper (Cu) alloy, an iron (Fe) alloy, etc. may use metal 
things. However, in the case of such a cage 14 made from a metal alloy, it excels in heat resistance and 
intensity, but it is not avoided that it is inferior to slidability as compared with the cage 14 made of a 
synthetic resin. For this reason, it is preferred to perform oxidation treatment and nitriding treatment to 
the surface, or to form lubricative tunics, such as soft metals, such as lead (Pb) and silver (Ag), and DLC 
(diamond like carbon). 

[0033]Since said lubricating oil becomes an elevated temperature at the time of operation, what has low 
steam pressure is used for it. That is, in consideration of lubricity and heat resistance, the thing containing 
ester oil is used for base oil, for example. Although this ester oil in particular is not limited, a diester oil, an 
aromatic ester oil, hindered ester oil, and a polyol-ester oil are preferred. As a diester oil of these, dioctyl 
adipate (DOA), A diisobutyl horse mackerel peat (DIB A), a dibutyl horse mackerel peat (DBA), dioctyl 
adipate (DOZ), dibutyl sebacate (DBS), dioctyl sebacate (DOS), methylacetyl triricinolate (MAR-N), etc. are 
preferred. 

[0034]As the above-mentioned aromatic ester oil, trioctyl trimellitate (TOTM), tridecyl trimellitate, 
tetraoctyl pyromellitate, etc. are preferred. What is produced by making polyhydric alcohol and monobasic 
acid which are shown below react suitably as the above-mentioned polyol-ester oil is preferred. However, 
the monobasic acid made to react to this polyhydric alcohol may be used independently, or may be used by 
plurality. It may use as complex ester which is oligoesters of the above-mentioned polyhydric alcohol and 
mixed fatty acid of dibasic acid and monobasic acid. 

[0035]As the above-mentioned polyhydric alcohol, trimethylolpropane (TMP), Pentaerythritol (PE), 
dipentaerythritol (DPE), tripentaerythritol (TRPE), neopentyl glycol (NPG), the 2-methyl-2-propyl- 1, 3- 
propanediol (MPPD), etc. are preferred. As the above-mentioned monobasic acid, monovalence fatty acid 
of the carbon numbers 4-16 is mainly used. Specifically Butanoic acid, a valeric acid, caproic acid, caprylic 
acid, enanthic acid, Pelargonic acid, capric acid, undecanoic acid, lauric acid, mistake TERIN acid, pulmitic 
acid, beef tallow fatty acid, stearic acid, KAPURO lane acid, palmitoleic acid, a petroselinic acid, oleic acid, 
elaidic acid, sorbic acid, linolic acid, Reno Inn acid, recinoleic acid, etc. are preferred. 

[0036]A (**) alkyl diphenyl ether oil, a (**) alkyl polyphenyl-ether oil, a tetraphenyl ether oil, a pentaphenyl 
ether oil, polyalkylene glycol oil, etc. may be used as base oil which has ether structure, for example. When 
heat resistance is taken into consideration, a thioether series can also be used conveniently and a (**) 
alkyl diphenylthioether oil, a (**) alkyl polyphenyl thioether oil, tetra phenylthio ether oil, penta phenylthio 
ether oil, etc. are preferred. As base oil excellent in low evaporativity other than the base oil of these ester 
systems or an ether system, a synthetic hydrocarbon oil can also be used conveniently and the co~ 
oligomer synthetic oil of the Polly alpha olefin oil alpha olefin and ethylene, etc. are preferred for it. 
[0037]The base oil which has such heat resistance may be used alone, and two or more things may be 
used together and (mixing) used for it. It may be used mixing with purified mineral oil. However, as for base 
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oil viscosity, there is a problem that it is below 5 mm /s in the oil film formation in an elevated temperature 
with the kinetic viscosity of 100 **, and it becomes it easy to produce a problem to the starting nature in 
low temperature to be more than 20 mmVs. For this reason, it is preferred to regulate the above- 
mentioned base oil viscosity to 5mm 2 /s - 20 mmVs with the kinetic viscosity of 100 **. The endurance of 
a lubricating oil film can be raised by adding a rust preventives, an oily agent, an antioxidant, etc. As a rust 
preventives of these, organic system sulfonic acid metal salt or ester species is preferred. 
[0038]As the above-mentioned oily agent, tricresyl phosphate etc. can use stearylamine, Sept lies amine, 
etc. preferably by phosphoric ester by amine, such as lauryl alcohol and oleyl alcohol, as higher alcohol, 
such as oleic acid and stearic acid, as higher fatty acid, of course, these — it can be used, being able to be 
independent or mixing. 

[0039]As the above-mentioned antioxidant, the mixture of a nitrogen-containing compound system 
antioxidant and a phenolic antioxidant is preferred. As a nitrogen-containing compound system antioxidant 
of these, phenyl alpha naphthylamine, diphenylamine, a phenylenediamine, oleylamide amine, phenothiazin, 
etc. can use it conveniently. As the above-mentioned phenolic antioxidant, hindered phenol, such as P- 
tert-petit roux phenyl salicylate, 2, and 6-di-tert-petit roux P-phenylphenol, can use it conveniently. 
However, even if it uses only either these nitrogen-containing compound system antioxidant or the 
phenolic antioxidants, since the improvement in oxidation stability is not obtained, it mixes and uses these 
nitrogen-containing compound system antioxidant and a phenolic antioxidant. 

[0040]As mentioned above, in the case of the rotation supporting device for turbochargers of this 
invention. Since the lubricating oil which passes the second ball bearing 7 and 8 circulates within this 
casing 18a for a start, without going in and out from the casing 18a, it is lost that the minute foreign matter 
which was shown in above-mentioned drawing 2 and which exists in an engine conventionally like structure 
enters into each above-mentioned ball bearings 7 and 8. It is lost that the damage to wear, impression, etc. 
arises in the rolling contact surface, the outer race track 9, and the inner race track 1 1 (drawing 3 - four 
references) of each balls 13 and 13 which constitute these each ball bearings 7 and 8 with such a minute 
foreign matter for this reason, The reliability and endurance of a turbocharger are securable from each 
above-mentioned ball bearings 7 and 8 — vibration and noise can be prevented from occurring. 
[0041 ]the above — since it is not what performs the lubrication of the second ball bearing 7 and 8 for a 
start [ above-mentioned ] by the engine oil which circulates through the inside of an engine conventionally 
like structure, a lubricating oil is no longer supplied to these each ball bearings 7 and 8 by stop of this 
engine. For this reason, the damage to exfoliation, printing, etc. can be prevented from becoming easy to 
produce in the second ball bearing 7 and 8 for a start [ above-mentioned ] with the heat soak back who 
arises at the time of an engine quick stop, and the endurance of these each ball bearings 7 and 8 can fully 
be secured. In this example, the above-mentioned first and the second ball bearing 7 and 8 form the outer 
race track 9 and the inner race track 11 in the outer ring of spiral wound gasket 10 and the inner ring 12, 
respectively, but these each orbits 9 and 1 1 may be directly formed in the bearing housing 6a or the axis of 
rotation 2a. Although the compression spring 16 is performing precompression grant of the second ball 
bearing 7 and 8 for a start [ above-mentioned ], Where precompression is given to the second ball bearing 
7 and 8 for a start [ these ], as long as it can carry out the fit fixing of the above-mentioned outer ring of 
spiral wound gasket 10 and the inner ring 12 to the above-mentioned bearing housing 6a or the axis of 
rotation 2a, the above-mentioned compression spring 16 and the press ring 17, and the pressurization 
grant mechanism of 17 grades may be omitted. 
[0042] 

[Effect of the Invention]Since this invention is constituted and acts as it was described above, it can aim 
at endurance reservation of the ball bearing which supports the axis of rotation, and can realize the 
rotation supporting device for turbochargers which has the outstanding reliability. 



[Translation done.] 
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